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in a reverse direction having the same polarity with the 



fourth driving transistor Q4. 

(57) Abstract: 

COPYRIGHT: (C)1999,JPO 

PROBLEM TO BE SOLVED: To absorb voltage drop due 
to counterelectromotive force. 

SOLUTION: This motor drive circuit is provided with the 
first driving transistor Q1 which controls driving 
current supplied to the first terminal Tm1 of a motor 3 
from a DC power source 2, the second driving transistor 
Q2 which supplies the current from the first terminal 
Tm1 of the motor 3 to the ground, the third driving 
transistor Q3 which controls the driving current 
supplied from the DC power source 2 to the second 
terminal Tm2 of the motor 3, the fourth driving 
transistor Q4 which leads in the current from the second 
terminal Tm2 of the motor 3, the first control 
transistor Qc1 which controls the first to fourth 
driving transistors Q1 to Q4 according to the first and 
second control signals supplied to the first and second 
control terminals Tc1, Tc2, and is connected in a 
reverse direction having the same polarity with a 
driving control circuit 4 for controlling the operation 
of the motor 3, and the second driving transistor Q2, 
and the second control transistor Qc2 which is connected 
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^■v$^mEA ? i£^I^C0SEr-&^<k$C0ri^^$m^7i^U^$-x=^p 9 1SEA<|lI^[^ 

^T»L $L ^^^ t ^« iS ^^ 2,= *^ ,s ^ 1 ^^i^^>^^s^S2co$ij^^^ 
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SQcll*. m2(DSgU)hv>vX^Q2 t|5)^t±<0NPNK7>v^.^^b^/$^4x, m2(7>SEI6h7>vX^Q2 IdftLTiS 
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2(7)$lJfflIh^>vX^QcU Qc2l* . £2. !&4OTl|gfj!)H^>vX$Q2 „ Q4 St^lCi£^IS]IZ^^$4^rL^•i)a)T% £ 
2. |g4a>S&i!]H5>vX$Q2 . Q4 A<^->LrL^-5<t#IZl*, §11 , m2(75$<J^h : 7>vX^Qc1 . Qc2li, J£^fS]t^i><7) 

[0034]^^. mi . lg2CD$l|^llh7>vX^Qc1 . Qc2l*, £2, M4(Digi)!lH7>vX^Q2 s Q4 A<^1?. BR^|Sll==i 
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[oo36]mi~m4oiEatii^ft^i±.iiii)^i{»0!^4iz^ymisi/m2(D©jM^TcKTc2ir«^tL-S)mi m 

2<7)ftH3Pffi^l-lECT±f£$;ft£ 0 mW)%W®&4\*. mZlZTrit £5l::NPNH7>i;x$Q1 1 ~Q30, PNPh^>vX* 
Q31 ~Q41 . fgfixRI ~R29. 3>^>+f C107bNf>f?t/i££*l<i>o CCT% MfflMtPlalHKOlfcttSgKgl'f &. 
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l=3iE*i**3S. ^(Oli^E— $3<Dffi$m<nnE.0)&m&7ikir B $3£lE$E£-fci--5M6(A)<7)iE$n ; t— h"Ctttt£l*- 

^>-r^>. ^>55X4lQ32, Q33^>^trh^>^^Q12rQ13W>-r5; ^X*Q32, Q33. Q40*< 
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>vX$Q15l4:f?LTU£7i<fc, K^>vX^Q40C0rjU^^S3iEI4h7>vX^Q27(D'<— xtztt^^-So <toT, 






t0 fit?l : sS*" 3,:: »?' , ®fi ^^ T c 1 '^^^Sl(D^|^«^y\^^;U.m2(D^|{aiaffi^To2l^^1-^m2 
OWWS^* p-U/<;H=-r«-tl=«fcy . ISl CDgEl!)h^>vX$Q1 A<*>. *205JE»h'5>5;^Q2 A<*:7, Sg3 
©igifthT7>J>X^Q3 A<*3\ »4©ffi»^>S?X*Q4 A<^->-r^)Ctl-<i:y % ^-$30)151 Wa^Tml A<itgE«2i 

2«)4SB^Tm2<D^iail=*3aA<3!E*l» ^ — £3 l4IE$i"^"' 0 b „ 

[0042 %^ <D«iJWH^>5?^Qc1l*. m2CDig»)h7>vX^Q2 <7)K-xA^m<4<i:^5(DT% ^fctt- 
m205»Jffllh J 5>i?X$Qc2l4, m4(D|gif]h^>-^X^Q4 A<?f><t^A<. IfUOTSEItlh^vXSCM ICML 




[0044]h-v>vX^Q15*<^-r5t, h7>vX^Q27. Q25A<Pt-^f h a h=>lsi>X.$Q21t><*-Z?-?&k. mi ©JEMh^ 

>vx^qi_03k— xie. ^^.mi(7)|gi!)»i^MA</wi^^7ut^:y,mi<DSgiJiH ; 7>'yx^Qi a^-r 

-5. K7>v J X'?Q27A<^-^-r5i:. S4(7Dlgifih^>v^.^Q4 CD^—X^{i. f fr:b*>> ^4CDigIi!i$iJffil^l-^^p 
-^{.H^-liCOT-s m4(D|gffijh7>vX^Q4 t,^-37-r^)o Z(Dtz#>. ^-$30^1 CDis^-Tml I4> iE3fEm;Hi2A^fcJ] 

[0045]Z<D<fc#, m3<73IgS!)hv>vX^Q3 „ m2<7)g&I&H7>vX$Q2 l4*?<D££T-fc-l>(DT-. ^-^301^1 OJffi 
^Tm1<hS2<D^^Tm2tC7)ij5^<S3Si'S3l2^f>y]Bf$H. ^E— ^3ir^U— 4=-A<A^^-5. ^—^3(75^1 CDiffi^-Tml 

i^2ro^Tm2t(75ia5^A<®j]5im;ii2^f>^Bjf$tLT : t. ^—zsitmmz&mH&mi . mismti^m^^^ 



y v 3lx^*«»^-ft^, SElfeftW^SSlfl)9a^Titi1lC«3(EA<gi*ii**i» mi<D^Tm1<7)®t£l4sM6(C)|C:*?- 
[0047]5}J|C. mi C7)fr|^^Tc1|::tt&£;h.-i>mi <Dffl'0m j % : £'\'<L"<)\,frh>n— l"<MZ-?&k. 3 E—$3j£tZ-t 
•i). \~^ > sVZ.5QUrf7t-7TtZ>t. h^>vX^Q3K Q32. Q33. Q40A<^-7 : T5 o 

[0048]K7>v?X^Q32A^7^--5<t, h^vXSQ^T^jJ-^-T-ib. b^VttQM&FJlrZiz* h^V^QUtfit 
5. sc/z. C<7Di:$. h7>V^Q18l4^->rfe-i>ro-C, h^>^^Q22. Q23, Q26. Q41 A<^->L, h^>vX$Q29 
OD^— ^S{4A</\-f L^utfcy, h^>vX^Q29A<^->-T«) < , K7>vX^Q297b<^->-r-5t . msOlSijllh^vX-SiQ 
3 CD^— Xlfi. -T^ftD*.. ST3<Dffi»«l|»«**<n— U^;U|-^<DT% m3C7}igMH5>i;x$Q3 A^^-T-Sbo S3 
roigU)K ; 7>vX^Q3 A<^>-r*t.lI3iE«aj[2^b*— *3O3B2<0Sill?-Trn2l=*3lEA«ttl&**vS. 
[0049]£fc. t»^>i?^^Q29A<^->r*t, ^2CDSgEI)H^>v^Q2 ©^-Xlfi.t^^, 920!>IEIIl«ltfP{t 
■"rA^WU^Uttty. m2WIgibh ; 5>vX^Q2 -So Z<Dk£. Ml 03^S)h7>v^Q1 Sl/m4CDSgi()H ; 5 

>V^^Q4 l4^<D^-efc-5(75-C. =E-?3lr<4, m2CD5ffi^Tm2^C>^1 (DJffi^TmlO^ |p»C«aA<3SEtl, ^-^3 

[0050]CCDi:^, m2(75f)|?3|lK : 5>i/7.$Qc2l4, B4(DSgS!lh7>vX^Q4 05^— *ti<j"?Q{iLktd:Z><D-e x 

5o ^7--, HlC0$l|'(4llH7>vX$!Qc1l4, m2C73iltbf-^>^X^Q2 A<^->i:JoC- a >A<. mzCOmWih^isXtQZ (CjfefL 

Ta^ral=»lK^^rL^*<DT,i£i^4#ttl=*y*^*l=»f^■^4■r,?l-7i:^c*. 

[0051 M2(D$l|}^^Tc2A</\<U^;i.r% Ml <7)$l|^iffi^Tc1^0— U^;UA^/N^UK;U[zt-5tv ^—$13 

1=71/— 3rA<A>A>£. mi <7D$)|}3fi^Tcl7b<P— U'<;i/^f>/\-<U'<;i,|c^-ii<i:. mi (7)IEIl!ih5>vX^Ql „ Sl>\ 3R 
4CD|gifiK : 5>vX^Q4 ^7-r5, ZCDtzth.^— ?3CDmi OJg^Tml 14, Sj5Smj)S2^b^)Bf^i>. 
[0052]Z(7)t#. m3(7Di;gIj!|h7>vX^Q3 . m2<D|gi<lh7>vX^Q2 o5*T'fc5<^-^ ^-$3(011 COi^ 

^Tm1tm2(DJSIS^-Tm2i:a)Bg^A<II3MIS2A^«JBr$*l., — $3lZZ?L> — ^A^A^A^-ibo ^E— ^3(7Dmi CDSffi^TrYi I 
tK20>Jlil?-Tm2t<7>@|^A<iS3SM2A^ta]Bi$+ir4i. ^E— ^3l*«ttl=J:yEie*«llt, mmmti^n^^ t i 
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— *3<Di£S*fil=\fcy*— $3<&»2<D^Tm2f;:l*. ftSttOWEtfSB^W* 




m2053g^TmKTm2(DmSt±OTl:iEl^fiTLTt, mi &l/m2(DffWh^>v7.$QcU Qc2A<|lS^rS)|C}f f££;h.. 
4S8 : f-TmKTm205SEcD{ST^R6jh-t?#'5. 




[0056]*HJS^(7)^E— ^K9-r^@».1 00I4. SSI ai>'?3.2(DSgKh7>v^.^Q1 . Q2 a)"*— .XWfaiZJClSTSWO) 



[0057]mi <Z>3WIh]S&1 01 1*. m205SgISH7>vX$Q2 ^fSi4l=JCCr=lU>7^m5S*<*JfflJ$*l-5NPNH7 

Nh^>vX^QlOO aiXPNPh^vX^Qiqi <Dalx^5t*3tt<0faic(EC;-C3U'^^«3SA<JW»*ti.*PNP^i'^* 
Q102 .^UT-V^»taR100 a^fltfiMF+lS. 

[0058]£/i. m2©ftliS)[H]£&1 0214. m4©Sg»)h7>vX^Q4 ©K— *B(aiCJSCT3L/^$S3iE>!)<$»liail$;h.<5NP 
Nh^>vX£Q103 . S53<D|gibh7>vX^Q3 CD*— *«<aiCj£CT:3l^$*aJ&<ffl!WS:K5PNP|«7>S?*$a 
104 . NPNh7l/ixX.$Ql03 Al/PNPh7^X^Ql04 <0aU^^*3SE(DftlCfECraix^^*gS£A<*J»$tiSPNPh 
^>2?X*Q105 . ^;U7'^StaR101 ^&4ffA$tt<&. 

[0059]**SS^|-«i:ttl4, mi ~m4C0SgS]h^>vXSQ1 ~Q4 ©ttttlOCUT^. m4©|gU)H i 5>vX^Q2 . 

— »#*f*u. ^cDiftB^i4*Bf§-r^; *suk«««— ^K^-<^[His&2oot4. mi . n2.o)uwi&&<»mflLb<* mnm K - 
m<nmi . *2«)wwihi»iok io2tffla-r-5, 

[0060]:Mllfiff|©SSl , m2(D$l|^l|s]S§201 . 20214. ^UT^gjnRlOO . R101 l-Rx.TPNPh^>vX^Q200 




<i:(7)m^i)!)^^IWiLTr^^cfc5'^^t^^/^£-C'&Hl4*«i:L^ 
[0O61] 



[0062]IS^]S2lcJ:^tl4 > mi ©MWh^S^&tf *2©M»I»7>*:?X*I4, =Jly**-xS?*nil*EEjb<&*|8] 

-scfc^cfcy. ^e— s»i;j£^(S]mEE*^^L. m2, m4cosBS&h7>-:>*.s;&i;mi . »2<D*ijfWh^>e?x^i=a!*fii« 

BE*<9i*a*ttfci:*lc, 3ff2. m4<B&l&h7>v*$a<;J-'7L-C4,. Ssl . »2<D«iJWh7>i/^$*<*>-r-6(Dt?» =E— $ 

m3. m4©ies)h^>vx^iciiii^(£]icmiEA<En»Q^nf-t^ici4. mi . m2©$i]^h : 7>vx^i4 

[0063]lS*JS3ICcfcHl4. m1©$^J^h^>^X^aU^m2<D$^|^»h^>•vX^©^^•ft^tt^®?SlzMLr^?^A<53l^ 
flliStt-#-*Ctl-J:y. mi©*f|^h7>v^^at>*m2©$i|^h^>vX^<7)r:U^^-x5>v^raimiElC^T^3U^ 



[0064]If 3fcJg4. 5lCcfc;ftl4. mi ~m4©Sg»)K7>-^X^Q1 ~Q4 ©ttJBlCJCCTSte. m4©|gI!)h J 7>v^^Q2 



(E5]*#£B£©mil|]fc01©mi;&tfm2CD$fj^ 

cia6]*3e^a)»i|jifi«055«a>Mftji6©iai?fc'S. 
[ n 7 ] * n © m 2 n s& m © 0 ss m r- % s . 
[®8)#f8is<D»33isfi0«<ois]B«j*ia-cfc*. 
c a 9 ] © - m <n m & m fit m v & & . 
cm o]^— $(Dmffi[£\&mx'&&o 

{$m<DmWl 1 . 100. 200 ^E-^Kv-f^[HlS§ 2 K^miH 3 =E— ^ 4 |gifi$)|}S|l[5]£& qi mi (DmW)h : ?lsi>*$ Q 
2 m2(DM.W)Y-"5'l'i>*5 Q3 m3<7)SgEbh^>vX^ Q4 m4(D|gll)h^>v7v^ Qcl mi (D»JWh7>^$( Qc2 m2 



oono/10/nc m.ci 
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